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IThe  Illinois  Central  Eailroad  enters  the  Oity  of  Chicago  from  the 
south  and  in  addition  to  thoir  passenger  terminal  at  Twelfth  Street,  has 
three  freight  yards  T7here  nearly  all  of  their  freight  is  hrjidled.       'ilhese 
yards  are  located  on  the  right  of  way,  at  Randolph  Street  called  the  North 
Yard;  at  r,i£hty-el,3hth  Street  called  the  Fordliam  Yard  and  at  One  Ktmdred 
and  !?v/enty-eigbth  Street  known  as  the  Wildwood  Ysxd.       These  three  yards 
handle  betv;een  200,000  and  215,000  oars  per  month  and  owing  to  lack  of 
trackage  conditions  are  congested. 

The  wildwood  Yard  is  used  only  for  the  handling  of  the  coal  traffic; 
the  Randolph  Street  yard  is  used  for  local  delivery  and  receiving  purposes, 
while  all  the  classifiring  of  freight  vjnd  naking  up  of  out-going  freight 
trains  is  done  at  the  Fordham  yard.       It  is  in  the  PordhsEi  yard  that  the  most 
aerious  congestion  tal^os  place,  owing  to  the  lack  of  room  and  the  inferior 
lay-out  of  tho  yard.       Because  of  its  small  siae  and  its  peculiar  shape,  the 
present  yard  cimnot  he  reconstructed  to  form  a  modem  yard  without  the  pur- 
chase of  additional  land,  which  has  been  built  up,  maldng  its  cost  prdiihitive.  ' 
Other  reasons  for  not  enlarging  the  present  yard  are:     It  is  limited  on  the 
oast  ■by  the  ITickel  Plate  Ry.  right-of-way;  streets  would  hnve  to  he  closed; 
the  Calunjet  Elective  Railwa^r  crosses  tho  ri^t-of-way  south  of  the  yard;  and 
traffic  throu{^  tlie  yard  v;ould  ho  greatly  disturbed  during  reconstruction. 
Por  these  reasons  it  is  considered  inexpedient  and  too  expensive  to  reconstruct 
the  Pordham  yard  and,  therefore,  a  now  location  is  necessary. 


The  location  must  be  such,  that  sufficient  Innd  may  be  secured,  that 
the  topography  will  allow  of  proper  grades   in  tho  yard  without  excessive 
earthwork,  and  that  good  drainage  may  be  secured.       The  cost  of  the  land  is 
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also  a  deciding  factor.       The  only  site  near  the  Illinois  Control  that 
fulfills  these  conditions  and  is  close  to  distributing  points  in  Chicago, 
is  the  tract  of  l-^oid  hetv/oen  Earrey  and  noraetvood  adjacent  to  the  Illinois 
Central  richt-of-v/ay  on  the  east  side.        This  tract  is  three  and  one-third 
miles  lone  ^>^^  ahout  one  thousand  feet  wide,  havinc;  a  positive  slope  from 
north  to  south.       'i?his  promotes  drainag.'e  and  gives  good  grades.       The  land 
is  neither  built  up  nor  under  cultivation  and  its  cost  is,  therefore^ moderate. 

Preis^it  yajxls  riay  he  divided  into  four  general  classes;  push  ani  pull 
yards,  poling  yards,  gravity  yards,  and  sunmit  yards.       Each  of  these  is 
divided  up  into  yards  for  receiving,  classification,  and  fow/ardinc  of  trains. 
push  and  pull  yards  arc  constructed  on  the  level  or  as  nearly  so  as  possible, 
and  the  cars  ai-e  classified  ond  distributed  by  pushing  and  pulling  from  one 
place  to  anotiier.       Poling  yards  are  those  in  which  the  movement  of  trains  is 
produced  by  the  use  of  a  pole  or  a  stalo*  operated  by  an  engine  on  a  track  that 
is  parallel  and  adjacent  to  that  on  which  the  cars  are  situated.     A  gravity 
yard  is  one  in  which  novamcnts  of  oars  are  ace cmpli shed  l^  gravity  alone.     A 
stttuuit  yard  is  one  in  t^hioh  movements  of  cars  are  acconplished  Tsj  pushing  them 
over  a  Bummit  and  then  letting  them  run  by  gravity. 

In  choosing  the  Icind  of  yard  to  bo  used  in  the  present  work,  those 
four  types  \-roTC  considered.       The  two  types,  of  push  and  pull  and  of  gravity 
may  be  eliminated  at  once,  tlae  former  because   it  is  antiqtiated  and  the  latter 
because  it  is  unsuited  to  prevailing  conditions.       This  is  the  case  because  a 
grsvlty  yard  is  operated  by  gravity  slone  and  so  is  suitable  for  switching  In 
toe  direction  only.       Since  in  the  yard  to  be  desijpied,  trains  are  received 
fron  both  directions  it  is  apparent  that  the  gravity  yard  cannot  be  used. 
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Tiiere  is  then  le<ft  the  poliaag  and  the  muanlt  yards  to  choose  ff<Ki.       Of  these 

two  types,  the  latter  is  the  nore  oconanical  in  operation  and  in  repairs  to 
cars  danaGcd  in  the  yard.         This  is  ahoism  lay  the  following  tahles  given  in 

the  "Proceedings  of  the  American  Kaintenanoe  of  Way  Association"  (1906), 

HASEUOH  YAKD 

ITo.  Of  trains  observed  35 

170.  of  cars  ohserved  1242 

Total  ntoriber  of  cuts  494 

ATsrage  number  of  opts  per  train  35.5 

Average  nuiabor  of  cuts  per  train  14.1 

Average  number  of  cars  per  cut  2.51 
Total  time  consumed  from  tine 
train  starts  fwr  htmrp  tmtil  cars 
are  disposed  of  and  engine  returns 

and  clears  hump  track  525  minutes 

Average  per  train  15         " 

Average  per  oar  0.42      " 

Total  delays  at  hranp  TTaitinc  ^or  rider  115         " 
Actiial  time  required  to  handle  said 

cars  over  hianp  (525  -  115)  420        " 

Avera^:e  per  train  11.71     " 

Averr.2;e  per  car  ,33     " 
OuHns  tire  of  observation  one  train  of  44  oars  with  five  cuts  was  handled 

■for  the  hunrp  in  8  minutes  elvlng  en  average  per  car  of  .18  minutes. 
Total  cars  handled  over  this  hump 

Sept.,  1905,             day  15919 


■^vO 


Sept.,  1905, 

nip;ht 

13163 

Oct.,     1905, 

df3cr 

17250 

„ 

ni£:3at 

13853 

Areraee  per  24 

hotirs 

987 

m  a  paper  read  "before  the  Hew  York  Railwaj^  QlxCb  in  Decern^ser,  1903, 
Ijr.  L.  C,  Bardo  gave  the  following  data  as  the  resiilt  of  a  series  of  experiments 
la  various  typical  railroad  yards.       The  paper  was  considered  in  the  1906  meeting 
of  the  Association. 

T^e  of  yard  Push  &  Pull 

HO.  of  cars  60 

Ho.  of  cuts  50 

Grew  Ensineer 

Fireman 

Conductor 
2  Trainmen 
Time  consumed  2  hours 

Averflse  expense  |2.44  |2.53  |1.02 


Poling 

Ronp 

60 

60 

50 

50 

do 

do 

do 

do 

do 

do 

6  Traiianen 

do 

1  hr.  15  min.      30  minutes 


Distance  traveled 
bjr  locomotive 
Snglne  reversals 


24750»  24750»  6000 » 

120  120  60 

These  results  show  the  creat  econony  in  operation  of  a  hurap  yard.     Other 
yards  show  results  which  are  just  as  good.      From  this  data  the  Assoc latioo 
adopted  the  following  resolution,  "A  huntp  yard  is  a  desirable  form  of  a  yard  ^r 
reoeivinc,  classifying  and  maklne  up  trains  heeause  cars  ccn  "be  handled  throng 
it  faster  and  at  less  cost  than  throu^  any  other  yard."      The  fact  that  there 


is  less  damage  done  to  oars  in  a  hump  yard  than  in  other  kinds  of  yards  may 
seem  to  te  ttntrae  Imt  with  carefal  Tsraking,  danage  dae  to  'Iranrpine  may  "be 
entirely  eliminated  in  a  smmit  yard  Yfhile  in  a  poling  yard  ftrectient  starting 
and  stopping  oiast  occn*  and  the  result  is  a  lai^e  aTr^oimt  of  dacja^e  to  couplers 
and  draft  gears.      For  the  above  reasons  the  summit  tjrpe  of  yard  \7as  adopted. 

The  follov7ing  general  data  was  obtained,  at  the  officAs  of  the  Illinois 
Central  road,  as  general  practice  in  their  yards  and  as  following  the  lines  on 
^ich  a  new  yard  would  be  built. 

Purpose  of  yard  Distribntine 

Kind  of  frei^t  Kon-perishabSe 

Direction  of  traffic  Both  north  and  south 

No.  of  cars  handled  per  month  30000  to  40000 

Maximum  length  of  trains  80  cars 

capacity  of  cars  60000#  to  100, 00<^ 

Average  length  of  oars  40 » 

Prog  nnmber  7  and  8 

The  *encrth  of  receiving  yard  is  determined  from  the  following  data; 
the  length  of  a  train  of  loaded  cars,  the  length  of  a  train  of  atnpty  cars,  the 
avera^ge  length  of  a  ^ain,  the  number  of  average  length  trains  per  day,  ani  the 
nxmiber  of  maaclrram  length  trains  per  day.       If  the  nonbcr  of  maslmam  length  trains 
exceeds  t?renty  per  cent  of  the  total  nonber  of  trains,  tlie  receiving  yard  is  to 
be  designed  for  the  trains  of  maximum  length.       The  latter  is  the  case  and  the 
yard  was,  therefore,  designed  for  trains  of  eighty  cars  v/ith  cabooses  and  engines. 
The  length  of  the  longest  Illinois  Central  frei{^t  engine  is  fifty  sis  feet.     Tlie 
train  length  is,  therefore,  three  thousand,  two  hundred  and  ninety  six  feet,  but 
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the  yard  was  made  thirty  fotir  hundred  fee*  lone  *o  allow  for  clearaice. 
nine  tracks  were  provided,  all  of  the  same  length,  these  being  sufficient 
to  handle  twelve  hoiirs  traffic,  which  is  in  excess  of  the  number  provided 
in  the  specificationfl  of  the  Americsn  liSaiatenanc©  of  V/ay  Association.     These 
traclrs  are  to  be  "used  in  making  minor  repairs  and  thus  one  or  more  majr  be 
throvm  out  of  Borvice  ^ile  oocitpied  for  this  pujrpose.       [Do  allow  for  this 
work,  the  tracks  are  spaced  fourteen  feet  center  to  center.      lluniber  nine 
frocs  are  used  in  the  turnouts  from  the  main  tracks  and  also  in  all  turnouts 
from  the  ladder  tracks.       This  is  the  smallest  number  of  frogs  used  in  any 
switch  over  which  a  road  engine  will  pass.      The  practical  lead  was  assumed 
to  be  seventy  t\<?o  feet  for  a  mmber  nine  frog.       The  distance  along  the 
ladder  track  from  a  frog  to  the  next  head  block  was  made  ten  feet.       The 
turnouts  from  the  ladder  through  the  middle  of  the  yard  were  provided  with 
number  ei(^t  frogs.      The  mala  ladder  tr^k  was  put  in  at  an  angle  of  8*25* 
to  the  main  track,  the  body  tracks  being  curved  for  a  small  distaaoe  past 
the  ftrog.       The  south  bound  receiving  yai^  is  on  a  grade  of  five-tenths  per 
cent.       The  north  boi^aid  receiving  yard  is  on  a  three  hundred  and  seventy  two 
thousanths  per  oont  grade,  both  being  positive  going  south.       The  capacity 
of  the  south  bound  deceiving  yard  is  seven  hundred  and  twenty  cars,  but  this 
number  may  be  reduced  when  the  yard  is  first  constructed  by  leaving  out  some 
of  the  trao'kB  or  by  using  some  of  tliaa  for  storage. 

The  south  bound  receiving  yard  is  connected  with  the  huop  by  a  drill 
or  hill  track,  vfiiioh  is  run  arouM  the  class  if ioat  ion  yard  of  the  north  bound 
hun5>.  This  drill  track  must  be  on  such  a  grade  that  it  will  make  the  eleva- 
tion of  the  hucip  in  tlie  least  possible  distance  and  thus  allow  the  yards  to 
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be  placed  close  to  eacla  otlier.       2he  maxiniun  grade  on  these  tracks  was  made 
one  per  cent.      This  is  heavier  than  that  recoijiiended  by  the  Amorlosai 
Maintenance  of  Wa^y  Assoc  iat ion,  but  is  not  as  heavy  as  that  reoomaended  by 
Mr.  H.  M.  Korth,      The  south  bound  hill  tracks  are  placed  £i£ty  feet  fraa 
the  north  bound  classification  tracks,  which  allows  for  a  difference  of 
elevation  of  twenty  feet«       The  fill  between  the  hill  tracks  and  classifi- 
cation yard  was  assumed  to  have  a  t\70  to  one  slope,  the  reason  for  this  is 
that  the  material  that  would  be  used  for  fill  is  lake  sand.       This  sand  is 
very  fine  and  has  a  snail  angle  of  repose.      The  turn  arouM  the  end  of  the 
classification  yard  is  negotiated  by  two  curves  connected  by  a  tansent. 
The  first  of  these  is  four  degrees  and  fifteen  nintues  and  the  second  is 
two  degrees. 

Tlie  hungps  and  hunrp  grades  lie  on  a  straightaway.      The  grade  of 
the  hunrp  tracks  must  be  such  at  the  start  that  each  oar  or  cut  of  cars  will 
be  given  a  quick  start  as  it  passes  over  the  hunip.        This  requires  a  sharp 
grade  below  the  crest  but  this  can  be  eased  and  the  grade  $t  reduced  until 
it  is  such,  that  sufficient  niCEientiim  v;ill  be  gained,  bp     the  time  the 

ladder  is  reached,  tir  carry  tlie  cars  over  the  switches.       The  ladder  tracks 

[the  Cai-S  Through] 
and  the  body  trr^ks  to  the  end  of  the  yard  are  also  put  on  a  grade  to  carry 

the  classification  yard.       It  is  necessary  that  these  grades  be  heavy  enou^ 

to  give  the  cars  sufficient  speed  at  all  points,  especially  at  the  throaJb  of 

the  yard  since  del^s  at  that  point  will  offset  efficient  operation  in  the 

classification  yard.       The  speed  attained  on  the  hump  should  be  maintained 

constant  to  the  end  of  the  ladder  tracks.       This  will  make  it  certain  that  all 
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cars  will  reach  their  clasaifioation  tracks  ts.t  the  eaae  rate  of  speed,  no 
natter  whioh  tracic  t'nc-j  are  switched  onto.         The  grades  on  the  ladders  must 
be  suGh  as  to  ovorcome  the  resistcnoe  due  to  the  switches,  the  curvatnro , 
the  tracl:,  the  journal  friction  and  also  to  provide  for  hard  running  oars. 
These  cars  V7ill  lag  on  the  ladders  and  stick  on  the  classification  tracks, 
slowing  up  work  on  the  ladders  and  hlockinG  the  tracic  in  the  classification 
yard.       To  avoid  this,  the  grades  are  increased  and  the  average  cars  allowed 
to  run  faster.       In  this  way,  the  grqdes  heoome  slightly  accelerating.     There 
should  he  a  little  grade  in  the  first  part  of  the  classification  yard  to  keep 
the  cars  drifting.         This  is  often  rasAQ  equal  to  the  track  and  journal 
friction.       The  £;rade  of  the  rest  of  the  yard  should  be  made  level  or  slightly 
adverse, 

vshen  it  comes  to  choosinc  grades  for  the  humps  in  accordance  with 
the  theories  that  have  been  stated  above,  a  number  of  modiiyins  conditions  have 
to  be  tPken  into  account  and  to  be  conrpensated  for  if  the  car  is  to  be  ci'^^Q'^ 
proper  speed.       These  factors  are;  the  cu3rvat-4re  of  the  switch  leads,  low  jointt 
vom  rails,  lack  of  billast,  the  extra  force  of  the  iTind  on  cars  v/hen  on  the 
huop,  and  the  sudden  start  necessary.       Allowance  must  be  raade  here  also  for  the 
hard  zMnnine  cars  and  the  en^ty  cars,  which  v,rill  start  slower,  run  harder  and 
be  more  effected  by  tho  wind  than  will  loaded  cars.       Since  the  shades  chosen 
finally  will  take  care  of  all  these  adverse  conditions  of  wind,  track  and  loadir 
it  follows  that  the  free  running  cars  T/ould,  if  they  were  left  unbraked,  gain 
a  much  hlglier  speed  and  would  get  beyond  control.       The  bralces  are,  therefore, 
depended  upon  to  keep  the  speed  of  the  cars  within  safe  limits.       Kottrithstandia 
the   fact  that  oars  may  be  bralied,  the  damage  due  to  collisions  and  bumping  la 
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greatly  increased  -.rith  Inorease  or  srade  and  this  partly  balances  the 
"benefits  of  such  increase.       The  najority  of  the  snash-irps  are  due  to  the 
failure  of  bralces  to  act  and  udll,  therefore,  ooctir  on  the  lightest  of 
gradients.       Por  this  rei-son  it  is  tiseless  to  try  to  1)8181106  efficicaioy  of 
operation  and  prevention  of  oar  damages.       This  is  shovm  by  the  fact  that  in 
several  yards,  the  htniip  grades  have  been  increased  with  c^od  results  and  little 
ei'foct  on  car  ^.tJc^je,       Ttiir.  is  true  of  the  Pitctim  md  Altoona  yards  of  t]^o 
Pennsylvania  system.       The  grades  that  have  been  adopted  are  based  on  those 
of  the  ,jupo  yard  of  tiie  Gould  system,  but  because  of  t:  e  more  northern  location 
which  v?lll  inoroase  the  car  resistance  in  winter  and  because  of  the  velocity 
of  the  prevailine  winds  the  grades  adopted  are  slightly  more  extreme.       The 
adopted  grades  are  4^  acceleration  ^rade  for  25 »,  belov-  this  a  1%  grade  for 
175»  and  then  2C0'  of  a  4:%  grade.     Vertical  curves  of  15C0»  radius  are  placed 
between  the  1^  and  A%  grades  end  betr.'een  the  4^j  grade  cjad  the  l.SjS  ^rade  of  tlie 
ladder.       ThB  scales,  vfaioh  are  60»  loiie»  aJ^©  placed  on  the  1%  grade.     The 
leads  to  the  dead  traclcs  are  to  bo  znr^e  40*  lonc',  vrliich  is  sufficient  to  nalce 
tlie  distance  by  which  the  dead  rail  track  is  separated  from  the  scale  track. 
This  distance  is  14ii,  which  is  the  standard  of  the  American  Maintenarce  of 
Way  Association.       The  total  length  of  scale  sjid  leads  is,  tlierefore,  14C»  and 
these  can  be  placed  on  tlie  stretch  of  1%  grade  with  sufficient  approach  to  malne 
the  cars  run  easy  at  the  scales.       Any  st^JidJird  nai:e  of  track  scales  will  be 
acceptable,  but  an  autonatic  ettachmcnt  to  recister  the  weights  of  the  care  is 
necessar:<r  since  the  cars  v;ill  ran  over  the  scales  at  a  speed  that  is  too  great 
to  perait  sitJit  reat3.ings.       The  scales  on  the  t\70  humps  are  placed  opposite 
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eaoh  other.      To  allow  this  the  sxnnnits  of  the  htnnps  are  300 »  sqpart  and 
the  1%  grades  are  opposite  eaoh  other.      This  errffingement  maioes  the  woife 
on  the  foondations  of  the  soale  pits  more  economical  aM  will  pezmit 
tetter  siq)erlntendence  by  the  ^ei^^asjer. 

UJhe  ladder  tracks  are  on  a  1.^  grade,  this  esnovaxt  boine  necessary 
to  ovorcOTie  the  various  resistances  mentioned  he  fore.       A  double  system  of 
ladders  is  used,  the  outer  ones  divei^iaag  on  a  4''14*  curve,  Ydiich  is  the 
degree  of  curve  for  a  number  12  frog.      The  ansle  of  the  outer  ladders  is 
8'»25»  and  flxjm  each  there  are  turnouts  to  seven  body  tracks,  these  turnouts 
being  put  in  with  npnber  9  frogs.      The  body  tracks  are  speced  12 »  center 
to  center. 

Throu{^  the  center  of  the  classification  yard  is  run  a  thorou^hllare 
track,  which  is  a  continuation  of  the  hump  traok,  the  tv/o  outer  ladders  di- 
versing  from  it  at  different  points  to  avoid  a  three  throw    switch.     The 
inner  ladders  diverge  from  the  outer  ones  at  points  such  that  they  will  be 
parallel  to  the  thorou^fare  traoj  and  spaced  15'  center  to  center  from  it. 
EiGht  body  trades  diverge  from  eaoh  of  the  inner  ladders,  number  9  frogs 
being  used  on  the  tomouts.      These  tracks  are  spaced  12'  center  to  center. 
Between  eaoh  of  these  sets  of  body  tracks  and  the  outside  ladders  is  placed 
a  thoroughfare  track  spaced  15 »  cent:r  to  center  from  the  adjacent  troclcs. 
The  thoroughfare  tracks  are,  therefore,  three  in  number,  which  is  sufficient 
to  give  switch  engine  access  to  all  parts  of  the  yard  without  using  tracks 
needed  for  oar  movemients.       They  are  placed  terfc  to  the  laider  tracks  In 
each  case  and  can,  therefore,  be  used  for  poling  tracks  to  help  cars,  which 
are  stack  on  the  ladders.      They  are  in  no  case  to  be  used  to  run  cars  on. 
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The  arranjement  of  the  ladders  on  the  departure  end  of  the  class- 
ification yard  is  somewhat  different  £rom  that  of  the  reoeiving  end.     The 
inner  ladder  is  inclined  at  an  anfle  of  e^SS*  to  the  center  line.       Ehe 
seven  "body  tracks  in  each  of  the  t/tvo  inner  groups  are  contimied  parallel 
to  the  center  line  until  tlicy  resxs..  the  turnout  curve,  7»25»  for  the  number 
9  frogs  that  were  used  on  the  ladders.       The  eight  body  traolts  in  the 
outer  groups  are  inclined  at  an  angle  of  B'ZB*  so  that  they  are  parallel 
to  the  inside  ladder.       The  outer  ladders  are  the  outermost  of  the  tracks 
in  the  yard  and  are  itclined  to  the  body  tracks  they  serve  at  an  angle  of 
8»25»,  making  IS'SO^  their  total  inclination  to  the  center  line  of  the  yard. 
KUmber  9  ftroG'S  are  used  on  these  ladders  as  -^ell  as  on  the  iimer  ladders. 
The  outer  ladder  on  each  side  meets  the  inner  one  on  a  7''25»  curve,  as  number 
9  frogs  are  used.       This  leaves  three  tracks  to  connect  with  the  departure 
yards,  the  thoroushfare  track  through  the  center  of  the  yaxd  beinc  the  only 
one  retained.     The  two  other  thorou^fare  tracks  are  run  into  the  inner 
ladders  at  the  end  of  the  yard  since  they  are  no  longer  needed. 

The  srade  of  all  the  tracks  in  the  classification  yard  is  that  of 
th«  ladders  as  far  as  the  line  on  'vvhich  the  ladders  end.       By  this  plan  the 
greater  curvature  in  the  outer  tracks  is  not  dlminiaihed  goinc  towards  the 
inner  olies,  for  the  compensation  is  too  snail  to  be  subtracted  in  parts.     The 
grade  of  the  ladders  is  1.2^  and  of  the  body  tracks  .4^  for  725'  and  then 
level  to  the  end, 

Sach  classification  yard  has  34  body  tracks,  including  the  ladders 
past  the  last  switches,  3  thoroughfare  tracks  and  4  ladders.  Of  these  only 
the  Body  trasks  can  bo  considered  in  calculating  the  capacity  of  the  yard. 
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©10  latter  is  given  in  the  ta'olo  in  which  the  length  of  each  track  is 
also  given. 

The  three  tracks  connecting  the  classification  yard  with  the  departure 
yard  are  long  enou{^,  to  allow  a  cross-over  to  be  put  in.      Groiips  of  cars 
from  the  classification  trades  can  he  hunched  hy  using  these  cross-overs  if 
they  are  not  all  from  the  sane  half  of  the  yard  and,  therefore,  have  not  teen 
bjoiched  on  tlie  ladders. 

Shere  are  eleven  tracks  in  each  of  the  departure  yards,  which  will  take 
care  of  all  out-going  trains,  awaiting  departure  and  can  he  used  for  storage 
in  case  of  emergency.      IThe  south  hound  departure  yard  is  3400*  long,  all  tracks 
being  of  the  sanie  length  and.  designed  on  the  seme  principles  that  the  receiving 
yards  vTcre*      A  ladder  at  709»,  the  angle  of  a  number  8  frog  is  run  across  each 
departure  yaopd  to  allow  of  communication  throu^  the  yard.      !Ehe  lead  track  is 
a  continuation  of  the  end  ladder,  which  is  on  an  angle  of  8*25».       It  joins  the 
main  track  in  a  switch  with  a  number  10  frog  and  5*5 •  curve.       The  south  bound 
departiire  yard  is  on  a  .024  grade  until  it  reaches  the  elevation  of  the  main 
track  y^en  it  is  continued  on  the  grejde  of  the  latter.       !nhe  north  bound  depart- 
xire  yard  contains  the  same  number  of  tracks  laiat  the  south  bound  one  does,  but 
it  is  shaped  in  such^a  wsy  that  it  conforms  to  the  outline  of  the  south  bound 
receiving  yard,  which  It  borders.       This  yard  is  on  a  0.0^  grade  until  it 
reaches  the  level  of  the  south  bound  receiving  tracks  at  station  36  +  50.     Its 
profile    doinoides  with  that  of  the  receiving  yard  until  it  reaches  the  junction 
of  the  latter  with  the  main  lino  troclrs.       The  north  bound  receiving  yard  is 
like  the  south  bound  receiving  yard  ozcept  that  it  is  on  a  .372^  grade  in  the 
direction  of  traffic. 

The  north  bound  hill  tracks  are  on  somewhat  easier  grades  than  the  south 
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lotmcL  ones  since  they  stfort  at  a  greater  elevation  aaid  so  need  not  make  as 
geaat  a  rise.       Ilhia  naltes  the  north  bocmd  hxanp  loxrer  than  the  soath  TDOund 
hnrap  and  is,  therefore,  condnotive  to  econotny  in  eradinc.       The  grades  of 
the  south  bound  hill  tracks  are;   level  to  station  98;  1%  between  stations 
98  and  89  and  l.ff,^  from  89  to  88,  which  Is  the  stajDnit  of  the  hump.     !nhis 
l,Sfa  grade  is  put  in  for  the  purpose  of  htmohins  the  oars  as  close  as  possible 
Ijefore  they  reach  the  sursnit.       :ifhis  raalsBs  it  easy  to  uncouple  the  cars  and 
makes  worlr  over  the  hump  faster  by  eliminating  delays. 

The  two  classification  yards  are  the  same  in  all  respects. 
BH  the  design  of  the  yard  consideration  had  to  be  given  to  the  fact 
that  many  cars  arrive  without  shipping  directions  coid  ha.ve  to  be  held  asraiting 
orders,       TIae  proper  place  to  store  tliese  cars  depends  on  the  cherexster  of  the 
oars  to  be  held.      Three  distinct  oases  are  given  in  the  "Prooeedincs  of  the 
ABierioan  Maintenance  of  Way  Association."      These  are  as  followst 

Pirst;     It  m^  be  laaownthat  entire  train  loads  of  business  vd.ll 
have  to  be  held  on  arrival.       If  this  occurs  frequently,  tlie  storage  yard 
shoiild  be  located  in  close  relation  to  t:ie  receiving  yard,  so  that  trains  msy 
be  moved  directly  to  the  hump. 

Seconds  The  oars  to  be  held  may  arrive  mixed  in  with  cars  that 
are  to  f,-o  forward.       If  tMs  is  the  general  rule,  the  storage  yard  shouM  be 
located  in  sich  relation  to  the  classification  yard  that  the  cars  can  be 
brorught  to  and  froaa  it  readily. 

Third  J  She  character  of  the  frei^t  to  be  held  may  be  such  that  it 
can  be  put  in  district  and  station  order  at  once.  In  such  cases  the  stora^ 
yard  should  be  located  in  such  relation  to  the  classification  and  departure 
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yards  that  cars  can  be  moved  direotl^  into  the  storage  yard  from  the  classi- 
flcstion  yard  ai3d  then  delivered  to  ttie  departure  yard  as  required. 

These  are  the  three  principal  cases  and  they  sliov/  that  the  design 
of  the  storaf;©  yard  is  dependent  on  the  character  of  the  business  done.     The 
size  of  the  storage  yard  is  governed  by  the  number  of  oars  to  be  held.       The 
length  of  the  tracks  should  be  such  that  a  8%7itch  engine  can  readily  handle 
all  the  cars  on  one  tracl:.       This  provision  is  made  necessary  by  the  fact 
that  the  hold  tracks  are  to  be  operated  by  the  2?ush  and  pull  Jlan. 

The  north  bound  hold  yard  v/as  pieced  with  its  ladder  leading  from 
the  track  connecting  the  departure  and  classification  yards.       Hold  traffic 
in  this  direction  cones  principally  under  the  third  classification  and, 
therefore,  it  is  placed  as  stated.       Gross-overs  betT/een  the  drill  tracks  per- 
mit cars  to  be  placed  on  aity  departture  track.       SEhore  are  8  tracks  in  this  yard 
which  vary  from  1200'  to  1600'  in  length.       The  yard  is  designed  as  a  stub  yard 
end  is  laid  out  as  level  throughout. 

The  south  bound  hold  yard  is  oonnocted  v/ith  the  tracks  between  tlie 
classification  and  departure  yards,  but  ovving  to  the  necessity  of  keeping  the 
yard  symaetrical  in  shape,  it  was  put  between  the  hump  and  main  line  trsoks. 
Tills  necessitates  the  running  of  drill  tracks  around  the  south  bound  classifi- 
cation yard.       This  yard  id.  also  a  push  and  pull,  stub  yard  and  contains  8 
tracks  of  the  same  length  as  those  in  the  north  bound  yard.       The  ladder  an^::le£ 
in  both  are  S^SS'.      number  9  frogs  are  used. 

Oaboose  tracks  are  provided  at  both  ends  of  the  yard  and  are  connect' 
with  both  departure  and  receiving  yards.       Tlxe  fact  that  the  two  yards  with 
wAtch  they  connect  are  for  traffic  in  opposite  directions  is  immaterial.    A 
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oatoose  oan  "be  detached  from  a  train  Limediately  upon  its  entrance  into  the 
receiving  tracks  and  sent  to  the  caboose  tracks,  while  a  cahoose  can  "be 
talcen  tram  art"  track  in  this  yard  to  any  track  in  the  departure  yard  and 
attached  to  an  ofut-goinc  train  without  loss     of  ttne.       Each  caboose  yard 
contains  4  trao^  each  600*  long  and  Is  laid  on  a  level  plane. 

The  roimd  house  is  placed  hetwean  the  main  line  tracks  and  the 
track  connecting  the  north  bound  classification  and  receivinc  j«2.rds»     This 
location  was  chosen  be4aase  it  was  the  only  place  in  which  a  seni-ciroular 
house  could  be  placed  and  still  leave  room  for  the  connecting  tracks.     The 
round  house  has  an  outside  diameter  of  422*  and  the  stalls  have  a  depth  of 
90'.       The  turn-table  is  85 »  In  dicmeter  and  is  epproaohed  by  two  tracks, 
one  from  the  north  and  one  from  the  south.       The  stalls  are  twenty  five  in 
number,  v/hioh  Is  deemed  sufficient,  since  the  yards  are  but  a  short  distaase 
from  the  nain  en^^ine  houses  at  Bumside.      Road  engines  \7ould  be  sent  to 
these  houses  If  they  were  to  be  held  for  any  length  of  tioe.       Very  little 
storage  cajjacity  for  switch  engines  is  needed  since  they  are  woiked  practically 

all  the  tine* 

The  coal  chutes,  sand  house  and  stand  pipe  for  srtpplying  the  engines 
with  v/ater  are  situated  south  of  the  round  house.       They  are  made  eafiy  of 
access  tr   being  placed  adjacent  to  the  track  leading  from  the  turntable  to  the 
south  bouwi  departure  tracks.      This  track  is  connected  to  the  north  drill 
track  from  the  round  house  by  a  track  aroxmd  the  turntable.      This  allows 
engines  to  leaare  the  turntable  by  either  track  and  still  go  directly  to  the 
coaling  tracks,      A  passing  track  is  placed  around  the  portion  of  the  coaling 
tracks,  on  ^ich  engines  mast  stand  when  coaling. 

The  ash  pits  are  to  the  north  of  the  round  hotise  and  are  bordered  by 
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the  track  leading  direotly  to  the  tumtaile.       The  pit  traoks  are  reached  frcm 
a:«rosB-over  from  this  track.      They  are  ^preached  from  the  north  Ify  a  track, 
which  is  parallel  to  the  inain  line  tracks  and  runs  as  far  north  as  the  end  of 
•Oie  soutii  'botmd  receiving  yard.      Eoad  engines  can  thus  he  ran  directly  to  the 
aah  pits  adTter  heing  out  off  from  the  inoAning  traind.      Engines  from  the  north 
houad  receiviaae  yards  can  get  to  the  ash  pits  hy  a  track,  vjhioh  twins  out  from  the 
beginning  of  the  hill  tracks  and  is  run  across  to  the  track,  which  leads  past  the 
roimd  house,       Shis  track  is  connected  hy  a  cross-over  V7ith  the  ash  tracks. 

Out-going  engines  reach  the  south  hound  departure  tracks  hy  a  track,  Tsftiich 
is  a  contimiatioa  of  the  o4aling  tracks.       'i^ls  track  parallels  the  departure  yard 
until  tlie  end  of  the  yard  is  reached  \7here  a  oroBs-over  c<»nects  it  \7ith  the  out- 
side track  of  the  yard. 

Out-going  engines  to  he  sent  to  the  north  hound  departure  yard,  lea7e  the 
coaling  yard  hy  a  switohlDack  that  is  led  around  hct-ween  the  hack  of  the  round 
house  and  the  main  line,  joining  the  track  to  the  so^^th  hound  receiving  yard  in  a 
cross-over.       ?he  end  of  this  is  connected  v/ith  the  north  hound  departure  yard,  so 
that  the  engine  can  reach  the  latter.       Engines  that  are  to  he  sent  out  insnediately 
after  arrival  can  go  from  a  receiving  yard  to  the  opposite  departure  yard  hy  the 
tracks  between  the  two ,~"T7hich  are  provided  for  the  purpose. 

Drainage  fVT  the  yard  must  he  provided  since  it  is  manifestly  impossible 
to  allow  all  the  water  fraa  the  yard  to  drain  into  the  neighboring  fields.     Assist- 
ance in  caring  for  iaiis  water  is  given  by  the  new  agricultural  ditch  being  dug 
across  the  coxmtry.       This  ditch  crosses  the  site  of  the  yard  at  station  27  +  65. 
It  can  be  carried  under  the  yard  tSjf  a  72"  cast  iron  pipe  culvert.       It  is  of 
lufficient  size  to  carzy  the  additional  drainage  of  the  yard  to  the  little  Calumet 
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Rlvor,  into  which  it  enrpties  at  a  distance  of  atout  1-3/4  railes  from  the  site 
of  the  yard.       The  side  drainage  is  to  be  t&ken  c&re  of  by  standard  size 
ditches  at  either  side  of  the  yard  emptying  into  the  main  ditch.       The  ditches 
south  of  the  main  one  can  he  dug  on  the  nattiral  slope,  whiifih  is  sufficient. 
The  ditches  north  of  the  main  one  must  be  laid  on  an  artificial  slope,  which 
ccn  be  accociplished  for  the  short  distance  required.       Three  lines  of  tile  are 
placed  longitudinally  througla  the  yard.       These  tiles  are  G"  in  dianoter  and 
are  laid  on  a  .5^  grade  emptying  into  the  laain  ditch.       iliGse  tiles  are  to  be 
laid  below  the  natural  surface  to  keep  the  ground  xratox  froia  rising,       They 
will  also  talce  care  of  seepage. 

She  iKigth  of  traclcs  and  their  capacity  are  given  on  the  aocon5>an;/i>i 
bill  of  material.       A  table  of  earth  T;oife  is  also  given. 


-18- 
ASEA. 


STJL. 

EMBK. 

0 

0.0 

1 

180.76 

2 

363.62 

3 

461.11 

4 

519.06 

5 

604,42 

6 

689.23 

7 

772.42 

8 

832.68 

9 

963.34 

10 

1021.72 

11 

1193.61 

12 

1473.07 

13 

1590.43 

14 

1722.47 

15 

1901.65 

16 

2123,50 

17 

2189.71 

18 

2413.82'' 

19 

2672.43 

20 

2860.48 

21 

2989.23 

22 

3167.45 

23 

3384.41 

24 

3398.22 

OU.  YDS. 

E?33, 


334.7 
1008.1 
1527.3 
1815^1 
2080.6 
2395.7 
2706.8 
2972.6 
3225.9 
3675.0 
4108.0 
4947.5 
5653.1 
6135.0 
6711.3 
7454.0 
7987.5 
8525.1 

9418.9 
10246.1 
10832.8 
11401.3 
12133.1 
12560.4 
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ARH^. 

CU.  YDS. 

sta. 

mSK,                  S.^I5. 

FS.TBK.        EHJ 

25 

3571.24 

13091.6 

26 

4005.18 

14215.0 

27 

4117.60 

15043.1 

28 

4345.77 

15673.0 

29 

4396.91 

16190.2 

30 

4500.24 

16419.0 

31 

4728.32 

17104.7 

32 

5116.11 

18230.4 

33 

5421.28 

19513.7 

34 

5626.76 

20459.2 

35 

6032.63 

21591.4 

36 

6319.14 

22873.6 

37 

6704.72 

24118.2 

38 

5910.33 

25213.1 

39 

6280.08 

26277.4 

40 

7566.58 

27460.6 

41 

7603.92 

29093.7 

42 

7494.46 

27826.6 

43 

7016.24, 

26871.6 

44 

6911.37 

25791.8 

45 

6772.90 

25341,2 

46 

6713.21 

24974.3 

47 

6544.32 

24551.0 

48 

6488.67 

24136.2 

49 

5417.12 

23899.6 
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ABSA 


CU.YJS, 


STJS. 

BMBK. 

50 

6380.76 

51 

6562.82 

52 

6879.71 

53 

7133.34 

54 

7317.22 

55 

7605.96 

56 

7917.32 

57 

8002.24 

58 

8217.70 

59 

8281.81 

60 

8385.50 

61 

8484.23 

62 

8597.42 

63 

8681.71 

64 

8838.67 

65 

9070.43 

66 

9131.81 

67 

9267.02 

68 

9392,91 

69 

9417.86 

70 

9480.24 

71 

9370.88 

72 

9481.76 

73 

9622.32 

74 

9637.81 

EXD. 


EXD, 


23699.8 
24005.2 
24929.1 
25950.2 
26760.3 
27635.4 
28746.8 
29480.7 
30036.9 
30555.8 
30865.4 
31340.2 
31632.7 
31998.4 
32445.1 
32998.3 
33707.9 

34071.9 
34553.4 

34834.8 

34996.5 

34909.5 

34912.3 

35377.9 

35666.9 
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ABEA 


OU.  YDS, 


STA. 

HMBK. 

75 

9698.24 

76 

9772.12 

77 

9789,43 

78 

9876,10 

79 

9943.23 

80 

9994.10 

81 

9981.42 

82 

9912.32 

83 

9879.17 

84 

9865.44 

85 

9860.20 

86 

9734.32 

87 

9699.22 

88 

10040.00 

89 

9972.14 

90 

9834.63 

91 

9743.01 

92 

9506.00 

93 

9473.31 

94 

9426.24 

95 

9333.31 

96 

9271.66 

97 

9219.20 

98 

9173.47 

99 

9148.15 

BXC. 


SMBIv. 
35807.5 
36056.2 
36226.2 
36417.7 
35702.4 
36921.0 
36991.7 
36729.1 
36650.9 
36564.1 
36343.8 
36285.1 
35988.0 
35554.2 
37059.5 
36679.2 
36254.7 
35546.3 
35143.5 
34999.2 
34739.9 
34453.7 
34242.3 
34060.5 
33928.9 


Em, 
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AREA 


OU.  YP3« 


STA. 

mmK, 

100 

9052.60 

101 

8872.01 

102 

8599.22 

103 

8244.41 

104 

8018.37 

105 

7783.65 

106 

7434.13 

107 

7154.24 

108 

6883.45 

109 

6681.90 

110 

6382.24 

111 

5911,79 

112 

5619.00 

113 

5523.16 

114 

5148.53 

115 

4997.42 

116 

4436.81 

117 

4110.42 

118 

3919*36 

119 

3873.13 

120 

3630.50 

121 

3627.42 

122 

3678.27 

123 

3708.33 

124 

3912.41 

BXO. 


33705.1 
33193.7 
32354.1 
31191.9 
30116.3 
29163.0 
28181.0 
27043.3 
25995.7 
26121.0 
24192.8 
22766.6 
21353.3 
20633.6 
19762.4 
18788,8 
17436.2 
15717.1 
14869.9 
14430.5 
13895.6 
13440.6 
13529.1 
13678.9 
14112.5 
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AREA 

CP. 

YDS. 

STA. 

SHBE. 

EXO. 

PilBK. 

EXO. 

125 

4482.60 

15546.3 

126 

4678 .S7 

16964.8 

127 

4819.35 

17577.3 

128 

4936.42 

18066.3 

129 

5217.03 

18802.7 

130 

5330.84 

19532.9 

131 

5124.36 

19361.4 

132 

4875.24 

18518.0 

133 

4590.50 

17529.1 

134 

4362.92 

16569.3 

135 

4004.36 

15498.9 

136 

3783.48 

14394.1 

137 

3370.30 

13247.7 

130 

3085.76 

11955.7 

139 

2790.80 

10882,5 

140 

2530.62 

9854.5 

141 

2296,54 

8939.2 

142 

2056.20 

8060,6 

143 

1794760 

7131.1 

144 

1584.72 

6258.0 

145 

1356.12 

5446. C 

♦30 

1310.44 

0.0 

1481.4 

146 

1250.18 

110.60 

3319.3 

143.3 

147 

1028.28 

186.12 

4219,4 

549.5 

148 

788.44 

250.24 

3364,3 

808.1 
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149 

562.50 

364.16 

2501.7 

1137.8 

150 

390.24 

470.60 

1764.3 

1545.8 

151 

254.62 

556.70 

1194.2 

1902.4 

152 

120.40 

642.84 

694.5 

2221,4 

153 

10.20 

740.90 

241,9 

2562.5 

+40 

COO 

792.52 

7,6 

1135.9 

154 

868.43 

1845.5 

155 

974.62 

3413.1 

156 

1060.80 

3769.3 

157 

1184.32 

4157.6 

158 

1298.10 

4597.2 

159 

1402.04 

5000.3 

160 

1520.24 

5411.6 

161 

1604.16 

5785.9 

162 

1394.82 

5553.8 

163 

1203.64 

4811.9 

164 

1022.50 

4122.5 

165 

753.28 

3288.5 

166 

-- 

496.10 

2313.7 

+50 

0.00 

328.72 

763.7 

167 

18.90 

210.50 

17.5 

499.3 

168 

58.74 

108.24 

143.8 

590.3 

♦  70 

75.22 

0.00 

173.7 

140.3 

169 

110.82 

103.4 

170 

280.18 

724.1 
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STA. 

171 

302.10 

172 

276.52 

173 

225.28 

174 

72.50 

175 

0.00 

1078.3 

1071.5 

929.2 

551.4 

154.3 
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